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Unit converter
Amount: Input unit:
into ->35
1 2 3
Input unit:
millimetres
4
Convertmiles
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Current unit type: weight
Amount: Prefix: Unit: Unit:Prefix:
into ->35 Metresmilli
1 2 3 4 5
Convert
6
none Miles
Menu: length | weight | volume | time | pressure | area | etc...
8
7
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Current unit type: weight
Amount: Prefix: Unit: Unit:Prefix:
into ->
35
1
2 3 4 5
Convert
6
Menu: length | weight | volume | time | pressure | area | etc...
8
7
Miles
Metres
Inches
Yards
none
milli
kilo
mega
peta
giga
terra
hecta
none
milli
kilo
mega
peta
giga
terra
hecta
Miles
Metres
Inches
Yards
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Amount: Prefix: Unit: Unit:Prefix:
into ->35 Metresmilli
5 6 7 6 7
none Miles Convert
8
1
OpenMath-based Unit Converter
2
Information
Convert: length - weight - volume - time - pressure - area - etc...3
length - weight - volume - time - pressure - area - etc...9
Length conversions
4
Volume conversions
10
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u
nits_time1.ocd uses wrong CD
D
e
s
c
ription: 
"
u
nits_time1" uses "relations1", which doesn't exist. It should instead
u
s
e
 
"
r
elation1".
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Fixed now.
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http://www.bath.ac.uk/~ma1eo/mantis/view_bug_page.php?f_id=0000043
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P
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oject:                    OpenMath Unit Converter
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u
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e
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Missing CD definitions
D
e
s
c
ription: 
The newly proposed extension of OpenMath unit CDs states that unless  a
u
nit is  a "base  SI" unit,  it must  be defined  in terms of something
else.
If this is the case, then the following CDs still need to be defined:
+
 litre_pre1964
+
 
m
e
t
r
e
s
_
p
e
r
_
s
e
c
o
nd
+
 
m
e
t
r
e
s
_
p
e
r
_
s
e
c
o
nd_sqrd
+
 degree_Celcius or degree_Kelvin
+
 
pint
+
 
p
o
u
nd_mass
+
 
p
o
u
nd_force
+
 degree_Fahrenheit
+
 bar
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C
o
nfirmed by JHD, but not decided what to do with litre_pre1964 and
degree_Celcius/degree_Kelvin
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Added an FMP for Fahreheit:
<
C
M
P
>
 1 degree_Fahrenheit = 0.5556*(1-32) degrees_Celcius </CMP>
<
F
M
P
>
<
O
M
O
B
J
>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relation1"/>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 1 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"degree_Fahrenheit" cd="units_imperial1"/>
 
 
 
 
</OMA>
 
 
 
 
<
O
M
A
>
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
<
O
M
F
>
 0.5556 </OMF>
<
O
M
A
>
 
 
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
minus" cd="arith1"/>
<
O
M
S
 
n
a
m
e
=
"degree_Celsius" cd="units_metric1"/>
 
 
<
O
M
I
>
 32 </OMI>
</OMA>
 
 
 
 
</OMA>
 
 
</OMA>
</OMOBJ></FMP>
</CDDefinition>
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Added the following signature for the litre_pre1964:
<
F
M
P
>
<
O
M
O
B
J
>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relation1"/>
P
a
g
e
:
 2
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 1 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"litre_pre1964" cd="units_metric1"/>
 
 
 
 
</OMA>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
F
>
 1.000 028 </OMF>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"litre" cd="units_metric1"/>
 
 
 
 
</OMA>
 
 
</OMA>
</OMOBJ></FMP>
This complies with the definition given in the CMP.
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The following FMP has been added for metric speed:
<
F
M
P
>
<
O
M
O
B
J
>
<
O
M
A
>
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relation1"/>
 
 
<
O
M
S
 
n
a
m
e
=
"
m
e
t
r
e
s
_
p
e
r
_
s
e
c
o
nd" cd="units_metric1"/>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"divide" cd="arith1"/> 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
m
e
t
r
e
"
 
cd="units_metric1"/> 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
s
e
c
o
nd" cd="units_time1"/> 
 
 
</OMA>
</OMA>
</OMOBJ></FMP>
This is fully inline with imperial speed.
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The following FMP has been added to "units_metric1" for acceleration:
<
F
M
P
>
<
O
M
O
B
J
>
<
O
M
A
>
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relation1"/>
 
 
<
O
M
S
 
n
a
m
e
=
"
m
e
t
r
e
s
_
p
e
r
_
s
e
c
o
nd_sqrd" cd="units_metric1"/>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"divide" cd="arith1"/> 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
m
e
t
r
e
s
_
p
e
r
_
s
e
c
o
nd" cd="units_metric1"/> 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
s
e
c
o
nd" cd="units_time1"/> 
 
 
</OMA>
</OMA>
</OMOBJ></FMP>
This is fully inline with acceleration defined in "units_imperial1".
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A
s
 far as the decision about  the SI base unit for temperature  goes, I
P
a
g
e
:
 3
think we should choose "degree_Celcius" for the following reason:
I
t
 is more  sensible to express  units from other  systems in terms  of
base SI units. This is exactly what happened with  "degree_Fahrenheit".
M
o
s
t
 (if not all) scientific texts define "degree_Fahrenheit" in  terms
of "degree_Celcius", so it is fair  to think that the world has  chosen
the base SI unit to be "degree_Celcius".
I
t
 is important to note that scientists use "degree_Kelvin" most of the
time as it is  an absolute scale of  temperature based on laws  of heat
r
a
ther than the freezing/boiling-points of water.
W
e
 
therefore  leave the  deinition of  "degrees_Celcius" untouched, but
add the following FMP section to "degree_Kelvin":
<
F
M
P
>
<
O
M
O
B
J
>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relation1"/>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 1 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"degree_Kelvin" cd="units_metric1"/>
 
 
 
 
</OMA>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
minus" cd="arith1"/>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"degree_Celsius" cd="units_metric1"/>
 
 
 
 
 
 
<
O
M
F
>
 273.15 </OMF>
 
 
 
 
</OMA>
 
 
</OMA>
</OMOBJ></FMP>
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The following FMP definition has been added to "pint" signature in
"
u
nits_imperial1":
<
F
M
P
>
<
O
M
O
B
J
>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relation1"/>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 1 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
pint" cd="units_imperial1"/>
 
 
 
 
</OMA>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
F
>
 0.568 </OMF>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"litre" cd="units_metric1"/>
 
 
 
 
</OMA>
 
 
</OMA>
</OMOBJ></FMP>
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The  following  FMP  definition  has  been  added  for  "pound_mass" in
"
u
nits_imperial1":
<
F
M
P
>
<
O
M
O
B
J
>
P
a
g
e
:
 4
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relation1"/>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 1 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
p
o
u
nd_mass" cd="units_imperial1"/>
 
 
 
 
</OMA>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
F
>
 453.59 </OMF>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
g
r
a
m
m
e
"
 
cd="units_metric1"/>
 
 
 
 
</OMA>
 
 
</OMA>
</OMOBJ></FMP>
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The following FMP definition has been added for "pound_force" in
"
u
nits_imperial1":
<
F
M
P
>
<
O
M
O
B
J
>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relation1"/>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 1 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
p
o
u
nd_force" cd="units_imperial1"/>
 
 
 
 
</OMA>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
F
>
 4.448 </OMF>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
N
e
w
t
o
n
"
 
cd="units_metric1"/>
 
 
 
 
</OMA>
 
 
</OMA>
</OMOBJ></FMP>
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The following FMP definition has been added for "bar" in
"
u
nits_imperial1":
<
F
M
P
>
<
O
M
O
B
J
>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relation1"/>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 1 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"bar" cd="units_imperial1"/>
 
 
 
 
</OMA>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 100000 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
P
a
s
c
al" cd="units_metric1"/>
 
 
 
 
</OMA>
 
 
</OMA>
P
a
g
e
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</OMOBJ></FMP>
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All necessary non-base SI units are now correctly defined.
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T
y
p
o
 in units_imperial1.ocd
D
e
s
c
ription: 
F
M
P
 for miles per hour squared includes the following line:
<
O
M
S
 
n
a
m
e
=
"
mile_per_hr" cd="units_imperial1"/> 
mile_per_hr does not exist, the tag should be:
<
O
M
S
 
n
a
m
e
=
"
miles_per_hr" cd="units_imperial1"/> 
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Litre definition in units_metric1 might be wrong
D
e
s
c
ription: 
P
a
g
e
:
 6
The current FMP definition is:
<
F
M
P
>
<
O
M
O
B
J
>
<
O
M
A
>
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relations1"/>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
<
O
M
I
>
 1000 </OMI>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"litre" cd="units_metric1"/>
 
 
</OMA>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
<
O
M
I
>
 1 </OMI>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
p
o
w
e
r
"
 
cd="arith1"/>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
m
e
t
r
e
"
 
cd="units_metric1"/>
 
 
 
 
 
 
<
O
M
I
>
 3 </OMI>
 
 
 
 
</OMA>
 
 
</OMA>
</OMA>
</OMOBJ></FMP>
This is a perfectly valid OpenMath, but it is not consistent with other
definitions. All other similar FMP definitions express "1 unit is equal
t
o
 
 
s
o
m
e
thing".  Litre  definition   uses  "1000  units  is   equal  to
s
o
m
e
thing". Therefore I would suggest changing the Litre definition  to
c
o
m
ply with the common format, so it would now be:
<
F
M
P
>
<
O
M
O
B
J
>
<
O
M
A
>
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relations1"/>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
<
O
M
I
>
 1 </OMI>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"litre" cd="units_metric1"/>
 
 
</OMA>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
<
O
M
F
>
 0.001 </OMF>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
p
o
w
e
r
"
 
cd="arith1"/>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
m
e
t
r
e
"
 
cd="units_metric1"/>
 
 
 
 
 
 
<
O
M
I
>
 3 </OMI>
 
 
 
 
</OMA>
 
 
</OMA>
</OMA>
</OMOBJ></FMP>
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T
y
p
o
 in units_metric1.ocd
D
e
s
c
ription: 
1) In definition of "litre_pre1964", typo:
"
A
 lire is, since 1901", should say "A litre is, since 1901".
N
o
t
 
c
ritical, does not affect correct functioning.
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Missed value in html version of units_imperial1
D
e
s
c
ription: 
D
efinition of "foot" reads:
e
q
 (times ( 1 , foot) , times ( , metre) )
this should be:
e
q
 (times ( 1 , foot) , times ( 0.3048 , metre) )
This  is not  affecting the  original ocd  version of  the file  which
doesn't  have  this error,  so  no need  to  worry about  this  for the
p
r
oject. Only inform JHD about this.
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nformed JHD and confirmed by him.
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Will be fixed in next html version.
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elocity and speed are confused
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c
ription: 
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nits_metric1.sts defines "speed" but units_imperial1.sts defines
"
v
elocity". One or the other needs to be used for consistency.
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ed is  the rate  or a  measure of  the rate  of motion,  especially:
Distance traveled divided by the time of travel.
V
elocity is  a vector  quantity whose  magnitude is  a body's speed and
whose direction is the  body's direction of motion.  [APP & SES 2003  &
2002]
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FindObject sub: wrong number of FMP tags
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c
ription: 
FindObject sub  did not  allow any  object to  have more  than one  FMP
definition. This is  wrong, e.g. year  has two FMPs  - one in  terms of
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ths and one in terms of days.
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Fixed. Converter will now use the first FMP definition.
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 does not accept negative values
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this needs to be allowed.
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Fixed, but does not accept zero values now.
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Fixed "zero" problem.
1) Modified the input processing to be:
m
y
 $amount = ($session->param('amount') == 0)?$session->param('amount'):'';
2) Added a check to "arith1" sub  to: see if number is equal to  "zero"
then substitute real zero instead of that value
3) Added a check for zero denominator in divide operation
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S
T
S
 
p
a
r
sing: only prefix CDs parsed correctly
D
e
s
c
ription: 
S
T
S
 
p
a
r
sing: only prefix CDs parsed correctly.
This is likely to be because  of the incorrect processing of OMS  tags.
Also, it seems that the first main hash(sysData) values are written  at
P
a
g
e
:
 12
the  wrong  time.  These  values  should  also  be  written  only  when
p
r
o
c
e
s
sing OMS tags.
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C
o
r
r
e
c
t
ed  now. All  data is  only written  when doing  the final  'if'
s
t
a
t
e
m
e
n
t
 (when processing OMS tags). This means that another parameter
is passed to a subroutine ($passAttrib2) existance of which we check in
this last 'if' statement. Also,  we now only check $attrData{'cd'}  has
s
o
m
e
 
v
alue  assigned to  it rather  than checking  whether it equals to
p
r
efix cd.
A
n
o
ther  'if'  stamenet  is  added  inside  this  one  to  check   that
$passAttrib2 doesn't contain 'unit_' at the beginning.
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U
nits not sorted in listboxes
D
e
s
c
ription: 
S
o
m
e
 
v
alues  in unit  listboxes are  not sorted.  This is  because some
u
nits have first letter already  in uppercase and we do  sorting before
u
p
p
e
r
c
a
sing the first letter.
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Fixed now. Instead of  pushing values into a  scalar, push them into  a
hash, and then print sorted keys in hash.
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A
n
o
ther check is needed in Startup.pm (Traverse sub)
D
e
s
c
ription: 
T
o
 
m
ake the system even more robust, we need to add further check for a
cd value in OMS and only  accept those signatures that have a  cd value
of 'units_sts' or 'dimensions1' in OMS tag.
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Added now.
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P
r
oblems with GetPrefixes sub in ExtractData.pm
D
e
s
c
ription: 
P
r
efixes  are   checked  using   the  wrong   hash  in   ExtractData.pm
(GetPrefixes sub). Instead of receiving a reference to sysDataRef hash,
w
e
 
should  receive a  reference unitDataRef  and compare  a value  with
'
u
nit_prefix' instead of 'units_siprefix1'.
The algorithm which is used now still works, but it will be more correct
t
o
 do it using the way that is suggested above.
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The input parser does not accept a value of
'
n
o
n
e
'
D
e
s
c
ription: 
The input parser does not accept a value of none for prefix because this
v
alue is not present in the prefix list. But this value is valid since it
m
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n
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that no prefix should be used.
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p
a
ckage UnitConverter;
u
s
e
 
X
M
L
:
:
D
O
M
;
B
E
G
I
N
 { 
# declare a hash that stores a CD name and a reference to the
# XML document object for that CD name, every sub in this
# module can access this hash
o
u
r
 %cdDocuments;
}##########################################################################
# GetPrefixValue receives the prefix name and a reference to the sysData
# hash which stores CD names for each object (e.g. for prefixes as well).
# it then calculates and returns a value for that prefix
s
ub GetPrefixValue {
m
y
 $prefixName = shift @_;
m
y
 $sysDataRef = shift @_;
if ( !$prefixName || ref($sysDataRef) ne 'HASH' ){
p
rint "<br><b>Error:</b> parameters passed to GetPrefixValue are
invalid";
r
e
t
u
r
n
;
}# parse prefix CD and get a reference to document object back
m
y
 $doc = ParseCd( $$sysDataRef{$prefixName} );
# find the reference to the needed object
m
y
 @prefixData = FindObject($doc, $prefixName);
m
y
 $node = shift @prefixData;
if ( !$node ){
r
e
t
u
r
n
;
}# check that prefix definition exists
if ( ref($node) ne 'XML::DOM::Element' ){
p
rint "<br><b>Error:</b> corrupt definition, no FMP found for prefix";
r
e
t
u
r
n
;
}# ensuring that the begining of the prefix definition follows the rules
if ( $node -> getNodeName() ne 'OMA' ){
p
rint "<br><b>Error:</b> corrupt FMP definition";
r
e
t
u
r
n
;
}m
y
 @childNodes = $node -> getChildNodes();
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m
y
 @foundNodes;
foreach $childNode (@childNodes){
if ( $childNode -> getNodeType() == ELEMENT_NODE ){
p
u
sh(@foundNodes, $childNode);
}
}# ensuring that the prefix definition follows the rules
if ( $foundNodes[0] -> getNodeName() ne 'OMS' || $foundNodes[1] ->
g
e
t
N
odeName() ne 'OMA' || $foundNodes[2] -> getNodeName() ne 'OMV' ){
p
rint "<br><b>Error:</b> corrupt FMP definition, looking for OMS, OMA &
O
M
V
 
t
a
g
s
"
;
r
e
t
u
r
n
;
}if ( ( $foundNodes[0] -> getAttributeNode("name") -> getValue() ) ne
'
times' || ( $foundNodes[0] -> getAttributeNode("cd") -> getValue() ) ne
'
a
rith1' ){
p
rint "<br><b>Error:</b> corrupt FMP definition, looking for 'times'
o
p
e
r
a
tion from 'arith1' CD";
r
e
t
u
r
n
;
}if ( ( $foundNodes[2] -> getAttributeNode("name") -> getValue() ) ne
'
u
nit' ){
p
rint "<br><b>Error:</b> corrupt FMP definition, looking for 'unit'
n
a
m
e
"
;
r
e
t
u
r
n
;
}@childNodes = $foundNodes[1] -> getChildNodes();
$#foundNodes = -1;
foreach $childNode (@childNodes){
if ( $childNode -> getNodeType() == ELEMENT_NODE ){
p
u
sh(@foundNodes, $childNode);
}
}# ensuring that the prefix definition follows the rules
if ( $foundNodes[0] -> getNodeName() ne 'OMS' || $foundNodes[1] ->
g
e
t
N
odeName() ne 'OMI' || $foundNodes[2] -> getNodeName() ne 'OMI' ){
p
rint "<br><b>Error:</b> prefix defined incorrectly";
r
e
t
u
r
n
;
}# checking that prefix def uses arith1 to compose a value
if ( ( $foundNodes[0] -> getAttributeNode("cd") -> getValue() ) eq
'
a
rith1' || ( $foundNodes[0] -> getAttributeNode("name") -> getValue() ) ){
m
y
 $operation = $foundNodes[0] -> getAttributeNode("name") ->
g
e
t
V
alue();
m
y
 $firstArg = $foundNodes[1] -> getFirstChild() -> getNodeValue();
$firstArg =~ s/ //g;
m
y
 $secondArg = $foundNodes[2] -> getFirstChild() -> getNodeValue();
$secondArg =~ s/ //g;
$value = arith1($operation, $firstArg, $secondArg);
if ($value){
r
e
t
u
r
n
 $value;
}else {
r
e
t
u
r
n
;
}
P
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}else {
p
rint "<br><b>Error:</b> prefix defined incorrectly, looking for
'
a
rith1' reference";
r
e
t
u
r
n
;
}r
e
t
u
r
n
;
} # end GetPrefixValue
##########################################################################
# ConvertUnits does the main unit conversion algorithm
s
ub ConvertUnits {
m
y
 $amount = shift @_;
m
y
 $inUnitName = shift @_;
m
y
 $outUnitName = shift @_;
m
y
 $sysDataRef = shift @_;
m
y
 $unitDataRef = shift @_;
if ( !$amount || !$inUnitName || !$outUnitName || ref($sysDataRef) ne
'
H
A
S
H
'
 || ref($unitDataRef) ne 'HASH' ){
p
rint "<br><b>Error:</b> parameters passed to ConvertUnits are
invalid";
r
e
t
u
r
n
;
}# getting parsed versions of CDs that contain input and output unit defs.
m
y
 $inUnitDoc;
# trying to avoid parsing if the CD has already been parsed
if ( $cdDocuments{ $$sysDataRef{$inUnitName} } ){
# get a reference to the parsed CD from the cdDocuments hash
$inUnitDoc = $cdDocuments{ $$sysDataRef{$inUnitName} };
}else {
# parse CD and get a reference to document object back
$inUnitDoc = ParseCd( $$sysDataRef{$inUnitName} );
}m
y
 $outUnitDoc;
# trying to avoid parsing if the CD has already been parsed
if ( $cdDocuments{ $$sysDataRef{$outUnitName} } ){
# get a reference to the parsed CD from the cdDocuments hash
$outUnitDoc = $cdDocuments{ $$sysDataRef{$outUnitName} };
}else {
# parse CD and get a reference to document object back
$outUnitDoc = ParseCd( $$sysDataRef{$outUnitName} );
}# find the reference to the input object
m
y
 @inUnitData = FindObject($inUnitDoc, $inUnitName);
m
y
 $inUnitNode = shift @inUnitData;
if ( !$inUnitNode ){
r
e
t
u
r
n
;
}if ( ref($inUnitNode) ne 'XML::DOM::Element' && ( $inUnitName ne 'second'
&
&
 $$sysDataRef{$inUnitName} ne 'units_metric1' ) ){
P
a
g
e
:
 3
p
rint "<br><b>Error:</b> corrupt definition, no FMP found for the
$inUnitName unit which is not in units_metric1";
r
e
t
u
r
n
;
}# check that the second child of OMA is an OMA or OMS tag
if ( $inUnitNode != 1 && $inUnitNode -> getNodeName() ne 'OMA' && 
$inUnitNode -> getNodeName() ne 'OMS' ){
p
rint "<br><b>Error:</b> corrupt definition, GetObject did not detect
it for some reason";
r
e
t
u
r
n
;
}# find the reference to the output object
m
y
 @outUnitData = FindObject($outUnitDoc, $outUnitName);
m
y
 $outUnitNode = shift @outUnitData;
if ( !$outUnitNode ){
r
e
t
u
r
n
;
}if ( ref($outUnitNode) ne 'XML::DOM::Element' && ( $outUnitName ne
'
s
e
c
o
nd' && $$sysDataRef{$outUnitName} ne 'units_metric1' ) ){
p
rint "<br><b>Error:</b> corrupt definition, no FMP found for the
$inUnitName unit which is not in units_metric1";
r
e
t
u
r
n
;
}# check that the second child of OMA is an OMA or OMS tag
if ( $outUnitNode != 1 && $outUnitNode -> getNodeName() ne 'OMA' && 
$outUnitNode -> getNodeName() ne 'OMS' ){
p
rint "<br><b>Error:</b> corrupt definition, GetObject did not detect
it for some reason";
r
e
t
u
r
n
;
}####################
# classification of conversions here
if ( $#outUnitData < 0 ){
# see if input is SI. if yes, produce an error, if not - do a forward
c
o
n
v
e
r
sion using input
if ( $#inUnitData < 0 ){
p
rint "<br><b>Error:</b> one of the definitions corrupt, ConvertUnits
s
ub found two base SI units";
r
e
t
u
r
n
;
}# do a forward conversion
else {
# class 1
if ( $inUnitData[0] eq $outUnitName ){
r
e
t
u
r
n
 
F
o
r
w
P
r
o
c
e
s
s
O
m
a($inUnitNode, $outUnitName, $amount);
}# class 2
else {
m
y
 $newAmount = ForwProcessOma($inUnitNode, $inUnitData[0],
$amount);r
e
t
u
r
n
 
C
o
n
v
e
r
t
U
nits($newAmount, $inUnitData[0], $outUnitName,
$sysDataRef, $unitDataRef);
}
}
}elsif ( $#outUnitData == 0 ){
P
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# only from base si to some unit uses backwards conversion
# class 3 & 4
if ( $#inUnitData < 0 ){
r
e
t
u
r
n
 
B
a
ckwProcessOma($outUnitNode, $inUnitName, $amount,
$sysDataRef, $unitDataRef);
}# non-base to non-base
else {
# check to see if output is defined in terms of input
# class 5 part 2
if ( $outUnitData[0] eq $inUnitName ){
#do a backward conversion
r
e
t
u
r
n
 
B
a
ckwProcessOma($outUnitNode, $inUnitName, $amount,
$sysDataRef, $unitDataRef);
}else {
# this case happens either if input is defined in terms of
# output or of the two are not linked directly
# class 5 part 1
if ( $inUnitData[0] eq $outUnitName ){
r
e
t
u
r
n
 
F
o
r
w
P
r
o
c
e
s
s
O
m
a($inUnitNode, $outUnitName, $amount);
}# class 6
else {
m
y
 $newAmount = ForwProcessOma($inUnitNode, $inUnitData[0],
$amount);
r
e
t
u
r
n
 
C
o
n
v
e
r
t
U
nits($newAmount, $inUnitData[0], $outUnitName,
$sysDataRef, $unitDataRef);
}
}
}
}# class 7
else {
# check if the input is also composite.
if ( $#inUnitData > 0 ){
# check that output and input are expressed using the same number of
t
e
r
m
s
if ( $#outUnitData == $#inUnitData ){
# check that type of each pair is the same
for ( $i=0; $i < ($#inUnitData + 1); $i++ ) {
if ( $$unitDataRef{ $inUnitData[$i] } ne $$unitDataRef{
$outUnitData[$i] } ){
p
rint "<br><b>Error:</b> illegal set of definitions, each unit
p
air for composite conversions must have the same type";
r
e
t
u
r
n
;
}
}r
e
t
u
r
n
 
C
o
m
p
o
siteProcessOma($inUnitNode, $outUnitNode, $amount);
}else {
p
rint "<br><b>Error:</b> illegal conversion, both input and output
n
e
ed to have the same number of terms that define them";
r
e
t
u
r
n
;
}
}
P
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g
e
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else {
p
rint "<br><b>Error:</b> illegal conversion, both input and output
n
e
ed to be composite if at least one of them is";
r
e
t
u
r
n
;
}
}
} # end ConverUnits
##########################################################################
# This sub will convert two units provided one is expressed in terms of
# the other one
s
ub ForwProcessOma {
# recieve a ref to tag
# also receive name of the output unit and a value
m
y
 $tagRef = shift @_;
m
y
 $outUnitName = shift @_;
m
y
 $amount = shift @_;
if ( !$outUnitName || !$amount || ref($tagRef) ne 'XML::DOM::Element' ){
p
rint "<br><b>Error:</b> parameters passed to ForwProcessOma are
invalid";
r
e
t
u
r
n
;
}if ( $tagRef -> getNodeName() eq 'OMA' ){
# get all child nodes of OMA tag
m
y
 @childNodes = $tagRef -> getChildNodes();
# filter out only element nodes from the list of childnoes
m
y
 @foundNodes;
foreach $childNode (@childNodes){
if ( $childNode -> getNodeType() == ELEMENT_NODE ){
p
u
sh(@foundNodes, $childNode);
}
}if ( $foundNodes[0] -> getNodeName() ne 'OMS' || $#foundNodes != 2 ){
p
rint "<br><b>Error:</b> first child of OMA tag should always be OMS
t
a
g
"
;
r
e
t
u
r
n
;
}# call this sub again for second and third child
m
y
 $firstValue = ForwProcessOma($foundNodes[1], $outUnitName, $amount);
m
y
 $secondValue = ForwProcessOma($foundNodes[2], $outUnitName,
$amount);
if ( !$firstValue || !$secondValue ){
# no need to report an error as this must have been done already
r
e
t
u
r
n
;
}# perform an op from first child on them
#e.g. <OMS name="times" cd="arith1"/>
if ( !( $foundNodes[0] -> getAttributeNode("name") -> getValue() ) || (
P
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$foundNodes[0] -> getAttributeNode("cd") -> getValue() ) ne 'arith1' ){
p
rint "<br><b>Error:</b> corrupt FMP definition, looking for an
o
p
e
r
a
tion from 'arith1' CD";
r
e
t
u
r
n
;
}m
y
 $opName = $foundNodes[0] -> getAttributeNode("name") -> getValue();
# perform an op specified by the OMS tag
m
y
 $result = arith1($opName, $firstValue, $secondValue);
r
e
t
u
r
n
 $result;
}elsif ( $tagRef -> getNodeName() eq 'OMS' ){
if ( !( $tagRef -> getAttributeNode("name") ) ){
p
rint "<br><b>Error:</b> corrupt FMP definition, OMS tag doesn't have
a
 
'
n
a
m
e
'
 
a
t
t
ribute";
r
e
t
u
r
n
;
}# one unit is expressed in terms of the other unit
if ( $tagRef -> getAttributeNode("name") -> getValue() eq $outUnitName
){
r
e
t
u
r
n
 $amount;
}
}elsif ( $tagRef -> getNodeName() eq 'OMI' || $tagRef -> getNodeName() eq
'
O
M
F
'
 ){
m
y
 $value = $tagRef -> getFirstChild() ->  getNodeValue();
$value =~ s/ //g;
r
e
t
u
r
n
 $value;
}r
e
t
u
r
n
;
} # end ForwProcessOma
##########################################################################
# This sub will convert two units provided one is expressed in terms of
# the other one, reversed conversion is done here
s
ub BackwProcessOma {
# recieve a ref to tag
# also receive name of the input unit and a value
m
y
 $tagRef = shift @_;
m
y
 $inUnitName = shift @_;
m
y
 $amount = shift @_;
m
y
 $sysDataRef = shift @_;
m
y
 $unitDataRef = shift @_;
if ( !$inUnitName || !$amount || ref($tagRef) ne 'XML::DOM::Element' ||
r
ef($sysDataRef) ne 'HASH' || ref($unitDataRef) ne 'HASH' ){
p
rint "<br><b>Error:</b> parameters passed to BackwProcessOma are
invalid";
r
e
t
u
r
n
;
}
P
a
g
e
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if ( $tagRef -> getNodeName() eq 'OMA' ){
# get all child nodes of OMA tag
m
y
 @childNodes = $tagRef -> getChildNodes();
# filter out only element nodes from the list of childnoes
m
y
 @foundNodes;
foreach $childNode (@childNodes){
if ( $childNode -> getNodeType() == ELEMENT_NODE ){
p
u
sh(@foundNodes, $childNode);
}
}if ( $foundNodes[0] -> getNodeName() ne 'OMS' || $#foundNodes != 2 ){
p
rint "<br><b>Error:</b> first child of OMA tag should always be OMS
t
a
g
"
;
r
e
t
u
r
n
;
}if ( !( $foundNodes[0] -> getAttributeNode("name") -> getValue() ) || (
$foundNodes[0] -> getAttributeNode("cd") -> getValue() ) ne 'arith1' ){
p
rint "<br><b>Error:</b> corrupt FMP definition, looking for an
o
p
e
r
a
tion from 'arith1' CD";
r
e
t
u
r
n
;
}# now try to get values for two children, make sure that unit name is
n
o
t
 
e
n
c
o
u
n
t
e
r
ed
m
y
 $firstValue = ForwProcessOma($foundNodes[1], 'none4535435',
$amount);
m
y
 $secondValue = ForwProcessOma($foundNodes[2], 'none45353', $amount);
if ( !$firstValue && !$secondValue ){
p
rint "<br><b>Error:</b> at least one child of OMA tag was expected
t
o
 have a value returned";
r
e
t
u
r
n
;
}if ( $firstValue && $secondValue ){
p
rint "<br><b>Error:</b> both children of OMA tag return values which
is not acceptable";
r
e
t
u
r
n
;
}# perform an op.
if ( $firstValue ){
# define op
m
y
 $opName = $foundNodes[0] -> getAttributeNode("name") ->
g
e
t
V
alue();
if ( $opName eq 'plus' ){
$amount = -$amount;
}elsif ( $opName eq 'minus' ){
$opName = 'plus';
$amount = -$amount;
}elsif ( $opName eq 'times' ){
$opName = 'divide';
}# divide op does not change things
P
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# perform an op specified by the OMS tag
m
y
 $result = arith1($opName, $amount, $firstValue);
# continue recursion
r
e
t
u
r
n
 
B
a
ckwProcessOma($foundNodes[2], $inUnitName, $result,
$sysDataRef, $unitDataRef);
}elsif ( $secondValue ){
# define op
m
y
 $opName = $foundNodes[0] -> getAttributeNode("name") ->
g
e
t
V
alue();
if ( $opName eq 'plus' ){
$amount = -$amount;
}elsif ( $opName eq 'minus' ){
$opName = 'plus';
}elsif ( $opName eq 'times' ){
$opName = 'divide';
}elsif ( $opName eq 'divide' ){
$opName = 'times';
}# perform an op specified by the OMS tag
m
y
 $result = arith1($opName, $amount, $secondValue);
# continue recursion
r
e
t
u
r
n
 
B
a
ckwProcessOma($foundNodes[1], $inUnitName, $result,
$sysDataRef, $unitDataRef);
}
}# case when OMS tag
elsif ( $tagRef -> getNodeName() eq 'OMS' ){
if ( $tagRef -> getAttributeNode("name") -> getValue() eq $inUnitName
){
# case when should return the value together with applying op to it
r
e
t
u
r
n
 $amount;
}else {
# case when this is not the needed unit
r
e
t
u
r
n
 
C
o
n
v
e
r
t
U
nits($amount, $inUnitName, $tagRef ->
g
e
t
A
t
t
ributeNode("name") -> getValue(), $sysDataRef, $unitDataRef);
}
}else {
p
rint "<br><b>Error:</b> corrupt FMP definition, OMA or OMS tag
e
x
p
e
c
t
ed, BackwProcessOma sub";
r
e
t
u
r
n
;
}
P
a
g
e
:
 9
} # end BackwProcessOma
##########################################################################
# ParseCd receives a CD name, tries to open this CD, parse it with XML
# parser and return a reference to the document object for that CD
s
ub ParseCd {
m
y
 $cdName = shift @_;
# making sure that cdName is passed to this sub
if ( !$cdName ){
p
rint "<br><b>Error:</b> no parameters passed to ParseCd function";
r
e
t
u
r
n
;
}# path to config file
m
y
 $cfigFile = "locations.cfg";
# checking that the config file exists and opening it
if ( !open(CONFIG, $cfigFile) ){
p
rint "<br><b>Error:</b> can't open config file";
r
e
t
u
r
n
;
}# putting config file data into the array
m
y
 %paths;
m
y
 ($pathName, $pathValue);
while ( <CONFIG> ) {
chomp;
($pathName,$pathValue) = split(/::/,$_);
if($pathName && $pathValue) { $paths{$pathName} = $pathValue; }
}close(CONFIG);
if( !$paths{'cd'} || !$paths{'sts'} ){
p
rint "<br><b>Error:</b> no paths for either CD or STS directories,
check that config file has the correct paths";
r
e
t
u
r
n
;
}m
y
 ($doc, $node);
# parse the prefix file
m
y
 $parser = new XML::DOM::Parser;
e
v
al { $doc =  $parser -> parsefile($paths{'cd'} . "/" . $cdName .
"
.
o
cd") };
# catching "exceptions" here, in case invalid xml file
if ($@) {
p
rint "<br><b>Error:</b> $@";
r
e
t
u
r
n
;
}# put an entry into our global hash so that same CDs are only parsed
# once
$cdDocuments{$cdName} = $doc;
r
e
t
u
r
n
 $doc;
} # end ParseCd
##########################################################################
# FindObject finds a reference to the first <OMA> tag of the object
P
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# definition given a reference to the document object of a CD and a name
# of the object, OMA tag of which is required
s
ub FindObject {
m
y
 $doc = shift @_;
m
y
 $objectName = shift @_;
if ( !$doc || !$objectName ){
p
rint "<br><b>Error:</b> not enough parameters passed to FindObject
function";
r
e
t
u
r
n
;
}# find the section of CD which is responsible for representing our object
m
y
 @foundNodes = $doc -> getElementsByTagName("Name");
foreach $node1 (@foundNodes){
if ( ( $node1 -> getFirstChild() -> getNodeValue() ) =~ m/$objectName/
){
$node = $node1; # $node points to required <Name> tag
last;
}
}# checking that we have the needed object definition
if (!$node){
p
rint "<br><b>Error:</b> corrupt definition, no definition for
$objectName found although it is registered in STS file";
r
e
t
u
r
n
;
}# jump to the begining of the document
$node = $node -> getParentNode();
if ( $node -> getNodeName() ne 'CDDefinition'){
p
rint "<br><b>Error:</b> corrupt definition, CDDefinition tag was not
found";
r
e
t
u
r
n
;
}# checking that the structure of FMP part is fine and jumping to first
O
M
A
 
t
a
g
@foundNodes = $node -> getElementsByTagName('FMP');
if ( $#foundNodes < 0 ){
# if this happens for a unit CD then this means the object is a base SI
o
r
# incorrectly defined, for prefixes this means a disaster
r
e
t
u
r
n
 1;
}# not used anymore - year has two FMPs. need to check the guidelines if
this# is valid, but it seems to be perfectly legal so we use the first FMP
o
nly# as a convention in this system
#elsif ( $#foundNodes > 0 ){
#
p
rint "<br><b>Error:</b> corrupt definition, wrong number of FMP tags,
o
nly one allowed";
#
r
e
t
u
r
n
;
#}@foundNodes = $foundNodes[0] -> getElementsByTagName("OMOBJ");
if ( $#foundNodes != 0 ){
P
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p
rint "<br><b>Error:</b> corrupt definition, wrong number of OMOBJ
t
a
g
s
,
 
o
nly one allowed";
r
e
t
u
r
n
;
}@foundNodes = $foundNodes[0] -> getElementsByTagName("OMA");
# get all child nodes of first OMA tag
m
y
 @childNodes = $foundNodes[0] -> getChildNodes();
# filter out only element nodes from the list of childnoes of the first
O
M
A
 
t
a
g
$#foundNodes = -1;
foreach $childNode (@childNodes){
if ( $childNode -> getNodeType() == ELEMENT_NODE ){
p
u
sh(@foundNodes, $childNode);
}
}if ( $#foundNodes != 2 ){
p
rint "<br><b>Error:</b> corrupt definition, wrong number of tags
inside OMA tag";
r
e
t
u
r
n
;
}m
y
 $seekNodeRef = $foundNodes[2];
# doing further validation
if ( $foundNodes[1] -> getNodeName() eq 'OMS' ){
if ( ( $foundNodes[1] -> getAttributeNode("name") -> getValue() ) ne
$objectName ){
p
rint "<br><b>Error:</b> corrupt definition, OMS tag defining the
u
nit $objectName has not been found";
r
e
t
u
r
n
;
}
}elsif ( $foundNodes[1] -> getNodeName() eq 'OMA' ){
$#childNodes = -1;
# get a list of OMS children
@childNodes = $foundNodes[1] -> getElementsByTagName("OMS");
m
y
 $valid;
while ( $#childNodes >= 0 ){
if ( ( $childNodes[0] -> getAttributeNode("name") -> getValue() ) eq
$objectName ){
$valid = 1;
last;
}shift @childNodes;
}if (!$valid){
p
rint "<br><b>Error:</b> corrupt definition, OMS tag defining the
u
nit $objectName has not been found";
r
e
t
u
r
n
;
}# if none found, corrupt definition, return error, else take the first
o
n
e}else {
p
rint "<br><b>Error:</b> corrupt definition for $objectName, looking
for an OMS tag that defines it";
r
e
t
u
r
n
;
P
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}# find all other OMS tags and get a list of all other mentioned units
if ( $foundNodes[2] -> getNodeName() eq 'OMS' ){
m
y
 $unitName = $foundNodes[2] -> getAttributeNode("name") ->
g
e
t
V
alue();
r
e
t
u
r
n
 $seekNodeRef, $unitName;
}elsif ( $foundNodes[2] -> getNodeName() eq 'OMA' ){
# produce a list of OMS tags and create an array of those that are
u
nit-related
m
y
 @unitNames;
@childNodes = $foundNodes[2] -> getElementsByTagName("OMS");
foreach $childNode ( @childNodes ){
if (  $childNode -> getAttributeNode("cd") -> getValue() =~
m/^units_/ ){
p
u
sh ( @unitNames, $childNode -> getAttributeNode("name") ->
g
e
t
V
alue() );
}
}r
e
t
u
r
n
 ($seekNodeRef, @unitNames);
}
} # end FindObject
##########################################################################
# arith1 emulates the 'arith1' CD
s
ub arith1 {
# get two values and an operation
# if minus before operation then perform its' inverse
m
y
 $opName = shift @_;
m
y
 $firstArg = shift @_;
m
y
 $secondArg = shift @_;
if ( !$opName || !$firstArg || !$secondArg ){
p
rint "<br><b>Error:</b> not enough arguments supplied to arith1 sub";
r
e
t
u
r
n
;
}if ( $firstArg eq 'zero' ){
 
 $firstArg = 0;
}if ( $secondArg eq 'zero' ){
 
 $secondArg = 0;
}# do reverse substitution
if ( $opName eq '-plus' ){
$opName = 'minus';
m
y
 $temp = $firstArg;
$firstArg = $secondArg;
$secondArg = $temp;
}elsif ( $opName eq '-minus' ){
$opName = 'plus';
}elsif ( $opName eq '-times' ){
$opName = 'divide';
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m
y
 $temp = $firstArg;
$firstArg = $secondArg;
$secondArg = $temp;
}elsif ( $opName eq '-divide' ){
$opName = 'times';
}elsif ( $opName eq '-power' ){
$opName = 'power';
$secondArg = 1 / $secondArg;
}#################################
# produce values
m
y
 $result;
if ( $opName eq 'plus' ){
$result = $firstArg + $secondArg;
}elsif ( $opName eq 'minus' ){
$result = $firstArg - $secondArg;
}elsif ( $opName eq 'times' ){
$result = $firstArg * $secondArg;
}elsif ( $opName eq 'divide' ){
 
 if ( $secondArg == 0 ){
 
 
p
rint "<br><b>Error:</b> in arith1 sub: can't divide by zero";
 
 
 
 
r
e
t
u
r
n
;
 
 }$result = $firstArg / $secondArg;
}elsif ( $opName eq 'power' ){
$result = $firstArg ** $secondArg;
}else {
p
rint "<br><b>Error:</b> $opName : no such operation defined in arith1
s
ub";r
e
t
u
r
n
;
}if ( $result == 0 ){
$result = 'zero';
}if ( $result ){
r
e
t
u
r
n
 $result;
}else {
p
rint "<br><b>Error:</b> serious error in arith1 sub, but can't
r
e
c
o
g
nise the cause";
r
e
t
u
r
n
;
}
}
P
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u
nits_us1.ocd =============================
<
C
D
>
<
C
D
N
a
m
e
>
 
u
nits_us1 </CDName>
<
C
D
U
R
L
>
 http://www.openmath.org/cd/units_us1.ocd </CDURL>
<
C
D
R
e
viewDate> 2004-05-11 </CDReviewDate>
<
C
D
S
t
a
t
u
s
>
 
e
x
p
e
rimental </CDStatus>
<
C
D
D
a
t
e
>
 2004-05-11 </CDDate>
<
C
D
V
e
r
sion> 3 </CDVersion>
<
C
D
R
e
vision> 0 </CDRevision>
<
C
D
U
s
e
s
>
<
C
D
N
a
m
e
>
a
rith1</CDName>
<
C
D
N
a
m
e
>
r
elation1</CDName>
<
C
D
N
a
m
e
>
u
nits_metric1</CDName>
<
C
D
N
a
m
e
>
u
nits_time1</CDName>
<
C
D
N
a
m
e
>
</CDName>
</CDUses>
<
D
e
s
c
ription> 
This CD defines symbols to represent U.S. customary unit measures.
</Description>
<
C
D
D
efinition>
<
N
a
m
e
>
 foot_us_survey </Name>
<
D
e
s
c
ription>
This symbol represents the measure of one U.S. Survey foot.
</Description>
<
C
M
P
>
 1 U.S. Survey foot = 1200/3937 metres </CMP>
<
F
M
P
>
<
O
M
O
B
J
>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relation1"/>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 1 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"foot_us_survey" cd="units_us1"/>
 
 
 
 
</OMA>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"divide" cd="arith1"/>
 
 
 
 
 
 
 
 
<
O
M
I
>
 1200 </OMI>
 
 
 
 
 
 
 
 
<
O
M
I
>
 3937 </OMI>
 
 
 
 
 
 
</OMA>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
m
e
t
r
e
"
 
cd="units_metric1"/>
 
 
 
 
</OMA>
 
 
</OMA>
</OMOBJ></FMP>
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</CDDefinition>
<
C
D
D
efinition>
<
N
a
m
e
>
 
y
a
rd_us_survey </Name>
<
D
e
s
c
ription>
This symbol represents the measure of one U.S. Survey yard.
</Description>
<
C
M
P
>
 1 U.S. Survey yard = 3 U.S. Survey feet </CMP>
<
F
M
P
>
<
O
M
O
B
J
>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relation1"/>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 1 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
y
a
rd_us_survey" cd="units_us1"/>
 
 
 
 
</OMA>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 3 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"foot_us_survey" cd="units_us1"/>
 
 
 
 
</OMA>
 
 
</OMA>
</OMOBJ></FMP>
</CDDefinition>
<
C
D
D
efinition>
<
N
a
m
e
>
 
mile_us_survey </Name>
<
D
e
s
c
ription>
This symbol represents the measure of one U.S. Survey mile.
</Description>
<
C
M
P
>
 1 U.S. Survey mile = 5280 U.S. Survey feet </CMP>
<
F
M
P
>
<
O
M
O
B
J
>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relation1"/>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 1 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
mile_us_survey" cd="units_us1"/>
 
 
 
 
</OMA>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 5280 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"foot_us_survey" cd="units_us1"/>
 
 
 
 
</OMA>
 
 
</OMA>
</OMOBJ></FMP>
</CDDefinition>
<
C
D
D
efinition>
<
N
a
m
e
>
 
a
c
r
e
_
u
s
_
s
u
r
v
e
y
 
</Name>
<
D
e
s
c
ription>
This symbol represents the measure of one U.S. Survey acre.
</Description>
<
C
M
P
>
 1 U.S. Survey acre = 4840 square U.S. Survey yards </CMP>
P
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<
F
M
P
>
<
O
M
O
B
J
>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relation1"/>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 1 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
a
c
r
e
_
u
s
_
s
u
r
v
e
y
"
 
cd="units_us1"/>
 
 
 
 
</OMA>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 4840 </OMI>
 
 
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
y
a
rd_us_survey" cd="units_us1"/>
 
 
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
y
a
rd_us_survey" cd="units_us1"/>
 
 
 
 
 
 
</OMA>
 
 
 
 
</OMA>
 
 
</OMA>
</OMOBJ></FMP>
</CDDefinition>
<
C
D
D
efinition>
<
N
a
m
e
>
 
pint_us_dry </Name>
<
D
e
s
c
ription>
This symbol represents the measure of one U.S. dry pint.
</Description>
<
C
M
P
>
 1 U.S. dry pint = 0.5506104713575 litres </CMP>
<
F
M
P
>
<
O
M
O
B
J
>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relation1"/>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 1 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
pint_us_dry" cd="units_us1"/>
 
 
 
 
</OMA>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
F
>
 0.551 </OMF>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"litre" cd="units_metric1"/>
 
 
 
 
</OMA>
 
 
</OMA>
</OMOBJ></FMP>
</CDDefinition>
<
C
D
D
efinition>
<
N
a
m
e
>
 
pint_us_liquid </Name>
<
D
e
s
c
ription>
This symbol represents the measure of one U.S. liquid pint.
</Description>
<
C
M
P
>
 1 U.S. liquid pint = 0.473176473 litres </CMP>
<
F
M
P
>
<
O
M
O
B
J
>
 
 
<
O
M
A
>
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
e
q
"
 
cd="relation1"/>
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<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
I
>
 1 </OMI>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
pint_us_liquid" cd="units_us1"/>
 
 
 
 
</OMA>
 
 
 
 
<
O
M
A
>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"
times" cd="arith1"/>
 
 
 
 
 
 
<
O
M
F
>
 0.473 </OMF>
 
 
 
 
 
 
<
O
M
S
 
n
a
m
e
=
"litre" cd="units_metric1"/>
 
 
 
 
</OMA>
 
 
</OMA>
</OMOBJ></FMP>
</CDDefinition>
</CD>
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u
nits_us1.sts =============================
<
C
D
Signatures type="sts" cd="units_us1">
<
Signature name="foot_us_survey" >
<
O
M
O
B
J
>
 
 
<
O
M
S
 
cd="dimensions1" name="length"/>
</OMOBJ>
</Signature>
<
Signature name="yard_us_survey" >
<
O
M
O
B
J
>
 
 
<
O
M
S
 
cd="dimensions1" name="length"/>
</OMOBJ>
</Signature>
<
Signature name="mile_us_survey" >
<
O
M
O
B
J
>
 
 
<
O
M
S
 
cd="dimensions1" name="length"/>
</OMOBJ>
</Signature>
<
Signature name="acre_us_survey" >
<
O
M
O
B
J
>
 
 
<
O
M
S
 
cd="dimensions1" name="area"/>
</OMOBJ>
</Signature>
<
Signature name="pint_us_dry" >
<
O
M
O
B
J
>
 
 
<
O
M
S
 
cd="dimensions1" name="volume"/>
</OMOBJ>
</Signature>
<
Signature name="pint_us_liquid" >
<
O
M
O
B
J
>
 
 
<
O
M
S
 
cd="dimensions1" name="volume"/>
</OMOBJ>
</Signature>
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</CDSignatures>
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
 
e
of units_us1.sts =========================
t
P
a
g
e
:
 5
</CDSignatures>
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e
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